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Abstract
Introduction: Ten percent of adults will experience post-traumatic stress disorder (PTSD) at
some point during their lifetime, 50% of which remain untreated and undiagnosed. Perioperative
management of the patient with PTSD may create significant challenges for the anesthesia
provider. Patients with PTSD are more likely to experience emergence delirium (ED), which
poses a significant safety threat to patients and staff. Screening for PTSD is routine in the veteran
population but has not yet translated into common practice. To our knowledge, no protocol
currently exists for anesthetic management of patients with PTSD. Routine screening for PTSD
in the preoperative period and utilization of an evidence based anesthetic protocol for this subset
of patients may help prevent ED and the associated safety risks.
Methods: Literature review was conducted to search for best practices regarding anesthetic
management of patients with PTSD. Database searches included Cochrane Library, CINAHL,
Medline, PubMed, HAPI, Trip, Google Scholar, Proquest Dissertations and Theses Global,
Psychiatry online, Psychinfo, and Summon. Eighteen studies met inclusion criteria. Directed
content analysis was developed from the search, and potential components of protocol were
electronically sent to a panel of expert reviewers consisting of anesthesiologists and Certified
Registered Nurse Anesthetists (CRNA) in the form of a 4-point rating scale. A comment box was
also available for qualitative feedback. A perioperative anesthetic protocol for patients with
PTSD was developed based on directed content analysis.
Sample & Setting: Survey was sent electronically via e-mail to 31 anesthesia providers from
three different hospital systems affiliated with FJTSA. Fourteen anesthesia providers completed
the survey.
Results: Content validity index was performed for each item in the survey. Content validity
index (I-CVI) greater than 0.78 was desirable for each item. Four out of eleven items had I-CVIs
greater than 0.78.
Conclusion: Content validity scores for protocol items were undesirable despite strong existing
literature that certain anesthetic techniques either contribute to ED or help prevent it. This
indicates a very evident knowledge deficit regarding current best practices for perioperative
management of patients with PTSD or possible PTSD. This knowledge gap suggests that
anesthesia providers would benefit from an evidence-based protocol to help guide anesthetic
management of patients with PTSD.
Keywords: emergence delirium, PTSD, anesthesia, protocol
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Anesthetic Protocol to Prevent Emergence Delirium in Patients with Post-Traumatic Stress
Disorder
Emergence delirium (ED) occurring in the peri-operative setting can pose a significant
safety threat to patients and staff. Patients with post-traumatic stress disorder (PTSD) have a
greater risk of developing ED that is unresponsive to typical treatment modalities (Currie, 2015).
Emergence Delirium (ED) can be associated with bodily injury risk to patients and caregivers,
increased utilization of resources, and significantly longer post anesthesia care unit (PACU) stay.
Post-traumatic stress disorder is a well-recognized phenomenon within the veteran population.
However, the condition is given less attention among civilian patients.
The civilian population, like their veteran counterparts, would undoubtedly benefit from
prompt identification of PTSD risk factors such as previous traumatic experiences, history of
abuse, history of depression, and substance abuse. The identification of these risk factors during
the preoperative assessment would allow for the care team to tailor their anesthetic plan
accordingly. Incorporating an efficient PTSD risk assessment in the routine pre-operative
interview for all surgical patients would allow anesthesia providers to utilize evidence based
anesthetic techniques to mitigate the risk of ED.
The first purpose of this DNP project is to identify risk factors for PTSD in an effort to
prevent ED. The second purpose of this project is to develop a perioperative protocol for
anesthesia providers to streamline the assessment, management, and emergence of patients with
PTSD. Individualized anesthetic care plans based on risk assessment for PTSD have the potential
to reduce costs and resource utilization, in addition to increasing patient safety and satisfaction.
Patients with post-traumatic stress disorder (PTSD) are significantly more likely to
experience ED than patients without a history of trauma (Greiner & Kremer, 2019). PTSD is a
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psychiatric disorder that can manifest in patients who have experienced a traumatic event during
their lifetime. These traumas may be experienced in a variety of ways, including direct
experience of a traumatic event, witness to the event occurrence to others, knowledge that the
traumatic event occurred to a close family member or friend, or experience of repeated or
extreme exposure to aversive details of the traumatic event (American Psychology Association,
2020).
ED may be defined as a state of mental confusion, agitation and disinhibition marked by
hyper-excitability, crying, restlessness and hallucinations during emergence from general
anesthesia (Currie, 2015). Patients may also exhibit hyperactivity and display violent or harmful
physical behavior (Munk et al., 2016). ED is also correlated with post-operative cognitive
dysfunction long after the conclusion of surgery, and is associated with increased morbidity,
mortality, duration of hospital stays, and nursing costs (Ramroop et al., 2019). Highly unsafe
events can occur related to ED, including self-extubation, hemorrhage, dislodgement of drains
and catheters, and increased pain. About 5 to 10% of the surgical patient cohort experience ED,
and this percentage increases to 62% with hip procedures (Nagelhout & Elisha, 2018).
The presence of ED creates a significant patient safety concern, and directly threatens the
welfare of patients and staff during the post-operative period. PTSD can be a crippling everyday
struggle for patients, and despite symptoms, often goes undiagnosed. Although this patient
safety issue is acknowledged in the literature, standardized management protocols have yet to
exist. To date, the literature fails to clearly distinguish ED from other types of delirium, which
may present with similar patient presentations (Greiner, 2019). Furthermore, the evidence for
ED in non-military persons is even more scarce.
Since PTSD can arise from any traumatic event, anesthesia personnel should not assume
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that the civilian population is not at risk. This overlap is more than just semantics, but
problematic as the etiology and treatment can vary widely. Adult patients with ED may
necessitate up to six times more nursing care and resources than those unaffected (Greiner,
2019). Specifically, patients with a history of PTSD are at a much higher risk of experiencing
ED than their unaffected counterparts (Greiner, 2019).
The safety threat of ED can be minimized by utilizing specific anesthetic techniques
versus conventional methods (Lovestrand et al., 2016). An individualized practice protocol and
specific pharmacologic techniques can minimize the risk of ED in the PTSD patient, reducing
the likelihood of a dangerous post-operative course. Anesthesia providers are in an optimal
position to make PTSD screening a routine part of the pre-operative interview for the safest
anesthetic plan to be implemented. Utilization of a preoperative assessment to readily identify
patients at risk can assist anesthesia providers in delivering individualized care to the patients
and to tailor their anesthetic plan accordingly.
The PC-PTSD 5 is a 5-item screening tool that has been determined to be an accurate
measure of PTSD in Veterans Affairs hospitals primary care settings (Bovin et al., 2021). The
measure begins with the practitioner asking the patient if they have experienced a traumatic
event. If the patient denies history of trauma, the score may be recorded as zero, and the screen
is complete. However, if the patient indicates that they have experienced a traumatic event, they
will be instructed to answer five additional yes/no questions. A score of 4 is thought to balance
false negatives and positives for men, however, there may be a higher result of false negatives in
women. The provider administering the test should use their clinical judgment and consider the
unique circumstances of each patient. This screening tool is simple, and scores are relatively
easy to interpret, rendering it a practical way for CRNAs to incorporate its use when developing
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their anesthetic plan. See PC-PTSD-5 in Appendix C.
Needs Assessment
This scholarly project has been endorsed as a quality improvement initiative by Dr.
Cynthia Betron, assistant director of Frank J. Tornetta School of Anesthesia and Doctor of
Nursing Practice chair, and committee member Dr. Lisa Alberts, a certified registered nurse
practitioner (PMHNP- BC) who specializes in mental health. To our knowledge, no protocol
currently exists for the perioperative management of patients with PTSD in order to prevent ED.
Our project committee acknowledges that PTSD screening should be standard for all patients
before surgery, and that utilization of a perioperative protocol aimed at reducing the risk of ED
in these patients is appropriate. A letter of support for this project is provided in Appendix I.

Problem Statement
Patients with PTSD are at much higher risk of adverse safety events during the
perioperative period, and failure to use evidence-based anesthetic techniques in this population
has the potential to result in devastating consequences for the patient (Lepouse et al., 2006). The
relationship between PTSD and ED is more frequently recognized in veteran patients, however,
there are significant literature gaps regarding these conditions in the non-veteran population. It
is estimated that 10% of adults will experience PTSD at some point during their life, accounting
for up to 30% of all trauma victims (PTSD Alliance, 2021), 19-75% of violent crime victims,
and 12-15% of war veterans. In addition, up to 80% of all rape victims will experience PTSD.
Known prevalence of PTSD in the United States is almost 7%, and there is evidence to suggest
that it is under-diagnosed (El-Mallakh, 2020). These statistics suggest higher PTSD likelihood in
rape and crime victims than war veterans, further emphasizing the need for perioperative PTSD
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screening. These facts alone suggest that anesthesia providers will most likely encounter more
patients with clinically significant PTSD symptoms than they anticipate. Therefore, routine
screening, along with a tailored anesthetic protocol is appropriate.
Purpose
The purpose of this DNP project is to develop an evidence-based anesthesia care practice
protocol for patients with PTSD who are at risk for ED. The protocol will attempt to standardize
preoperative screening for PTSD for all patients in addition to optimal intraoperative and
postoperative management. Evidence-based anesthesia care management strategies will be
provided to reduce the risk for ED among patients with a diagnosis of PTSD and patients
identified to be at increased risk for PTSD.
PICO Question
What is the best evidence to support an anesthesia protocol with enhanced screening for
PTSD and detailed anesthesia care management strategies aimed at reducing risk for ED in
persons identified with PTSD?
Conceptual Definitions
Emergence delirium can be defined as, "extreme disturbances of attention, arousal,
orientation, perception, intellectual function, and affect" (Nagelhout & Elisha, 2018, p. 1156).
This type of delirium does not have a streamlined treatment plan and can be more common in
patients with psychological stressors, such as PTSD, history of abuse, or illness or injury.
Hospitalization and surgical procedures can often produce fear in individuals, which can then be
translated to psychological or physiological stress. Agitation can be defined as mental distress
and mild restlessness, and may be related to anxiety, pain, or physiological disturbances
(Nagelhout & Elisha, 2018). Delirium may be the source of agitation, but they are not the same.
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Shared risk factors for ED, post-operative delirium, and emergence agitation exist, including
being triggered by noxious stimuli, certain medications, a noisy environment, and light (Greiner,
2019).
There are variations in the conceptual definitions of ED in the literature. Differentiation of
ED from emergence agitation and post-operative delirium can be difficult; these terms are often
incorrectly used interchangeably. In pediatrics, ED is the term used to describe behavior after
awakening from an anesthetic. In the geriatric population, literature regarding anesthesia
emergence and the cognitive dysfunction that may occur is typically referred to as post-operative
delirium, and usually occurs 24-72 hours post anesthetic (Wilson, 2014). Although there is
symptom overlap and similar presentations between each of these disorders, it is crucial to
delineate the differences between these entities and acknowledge that they are separate conditions
and not a continuum. However, it is possible for ED, post-operative delirium, and emergence
agitation to occur simultaneously in vulnerable patients (Evered, 2017). Ramroop et al. (2019)
defined delirium as a disturbance of consciousness with inattention accompanied by a change in
cognition or perceptual disturbance that develops over a short period (hours to days) and
fluctuates over time. ED can also be defined as a clinical condition in which patients are awake,
but experience alterations in mental status, and cognitive symptoms ranging from confusion and
somnolence to violence and dangerous behavior (Ramroop et al., 2019).
According to the American Psychological Association [APA] (2020), PTSD can be
defined as a psychiatric disorder that may occur in those who have experienced or witnessed a
traumatic event. The APA established the DSM-V diagnostic criteria for PTSD, which includes
exposure to actual or threatened death, serious, injury and sexual abuse or violence. Additional
criteria consists of the presence of intrusive symptoms, persistent avoidance of stimuli associated
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with the event, negative alterations in cognition and mood, and marked alterations in arousal
(American Psychiatric Association, 2021).
A protocol is defined by the Merriam-Webster Dictionary as “a system of rules and
acceptable behavior.” Medical protocols are detailed plans of a scientific or medical experiment,
treatment, or procedure (Protocol, 2021). These protocols can provide a detailed written set of
instructions to guide the care of a patient or to assist a medical practitioner in the performance of a
procedure.
The term anesthesia is derived from the Greek adjective anaesthetos, meaning "senseless,
without feeling" (Askitopoulou, Ramoutsaki & Konsolaki, 2000). General anesthesia implies
insensibility and unconsciousness, where local anesthesia renders certain areas of the body
insensible to pain (Anaesthesia, British Journal of Nursing, p. 372). Anesthesia may also have
varying definition in terms of depth.

Review of Literature

Search Strategy
The search terms used to obtain scholarly articles included: emergence delirium,
anesthesia, and Post Traumatic Stress Disorder. To maximize search results, a Boolean search
was performed using these terms along with including the “and'' connector between each term.
Research on the pediatric population was excluded. Databases searched included Cochrane
Library, CINAHL, Medline, PubMed, HAPI, Trip, Google Scholar, Proquest Dissertations and
Theses Global, Psychiatry online, Psychinfo, and Summon. The Google Scholar search excluded
the terms children, pediatrics, and intensive care unit (ICU) delirium to narrow the results. To
elicit the most up to date literature, a 2016–2021-time frame was used. Following the search, a
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total of 357 articles were identified. After title inspection, 22 articles remained; and, after abstract
review, 18 articles were left to review and appraise after removal of duplicates. An additional
hand search was performed from the reference list of research articles to identify literature related
to increased healthcare costs, and other recommendations for ED treatment and prevention that
may not have been elicited from a database search as indicated in Table 1 in Appendix A.
Appraisal Method
The project developers appraised each study in the systemized review using the Johns
Hopkins Evidence- Based Practice Model (JHEBPM) (Dearholt & Dang, 2012). This model
provides a problem-solving approach to clinical decision-making through various questions to
determine how evidence should be used to support a topic (Dang, et al., 2022). The results of the
appraisal can be seen in Table 2 through the Critical Appraisal of Evidence Guidelines. The goal
of this systemized review was to evaluate the current evidence regarding the effects of ED in
patients with an existing diagnosis or risk factors for PTSD, and to analyze peri-operative
methods that can be used to reduce the incidence of ED in this population.
Empirical Literature
Greiner and Kremer (2019) aimed to develop a standardized differential of similar
presenting phenomena to aid clinicians in choosing appropriate interventions when faced with a
patient who appears to have ED. The Delphi study was conducted in order to determine the
definition of ED, to identify an appropriate assessment tool, and to highlight key concepts that
could be used for future development of an adult ED assessment tool (Greiner & Kremer, 2019).
This study used a Delphi design along with a literature review. Twelve open ended questions
were given to 13 clinicians, who were deemed to be experts in the subject of ED.
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Greiner and Kremer (2019) found that, although the expert panel agreed upon one
definition of ED, information regarding adult ED, assessment tools, terminology, similar
phenomena, and treatment remain unclear. Limitations of this study were not readily identified.
This study implies the need for further research in order to determine appropriate assessment tools
and treatment for ED, in addition to educating clinicians regarding the differentiation of ED from
conditions that may present in a similar manner.
Umholtz et al. (2016) designed a retrospective cohort study to examine the frequency of
ED among veterans with PTSD. The sample consisted of 1,763 patients who underwent a
surgical procedure with general anesthesia. The occurrence of ED in the PACU was compared
between patients with PTSD (317) and patients without PTSD (1446). The duration of post
anesthesia care unit (PACU) stays, and frequency of hospital admission were used as secondary
endpoints. Multivariate binary logistic regression analysis was performed to identify predictors of
ED among this population.
The results from Umholtz et al. (2016) showed that ED was reported in 37 cases (2.1%)
after general anesthesia. Fifteen (4.7%) of patients in the PTSD group and 22 (1.5%) of the nonPTSD group exhibited ED behaviors (Umholtz, et al., 2016). PTSD was shown to be an
independent predictor of ED in multivariate analysis with an odds ratio of 6.66 and 95%
confidence interval of 2.04 to 21.72 (P = .002) (Umholtz, et al., 2016). No conflicts of interest
were readily identified. The authors acknowledged some limitations, including the possibility of
ED being underreported due to the retrospective nature of the study, possible bias due to reliance
on subjective nursing assessments, lack of blinding to PTSD diagnosis by PACU staff, and lack of
inclusion of hypoactive delirium symptoms. In addition, the authors acknowledged that their ICD
code used to identify patients with PTSD did not consider the severity of disease. Also, female
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patients were underrepresented due to the majority of veterans being male, and this study took
place at a Veterans Affairs (VA) facility. Despite these limitations, the association between
PTSD and ED remains clear.
Read et al. (2017) presented three case reports of successful rescue of ED in adults with
PTSD utilizing dexmedetomidine. The first case presented described a 33-year-old, American
Society of Anesthesiologists (ASA) physical status II who underwent a two-level anterior cervical
discectomy. The second case was a 40-year-old ASA II who underwent an open reduction
internal fixation of the ankle after a fall. The third case described a 49-year-old ASA II who
received a single-level posterior lumbar interbody fusion. All three patients had a history of
PTSD, and experienced ED upon waking up with a need for pharmacologic intervention.
Emergence delirium in all three cases by Read et al. (2017) was successfully reversed with
an intravenous bolus of dexmedetomidine at 0.5-1mcg/kg over ten minutes, followed by an
infusion of 0.5-0.7 mcg/kg/hr. The authors highlighted the utility of dexmedetomidine use in this
patient population and the need for further research. These case reports suggest that it may be
wise to incorporate the use of dexmedetomidine as a rescue therapy for ED in an anesthetic
protocol for PTSD patients.
Bartoszek et al., (2021) investigated the prophylactic use of dexmedetomidine for ED
prevention in a prospective randomized control trial. The sample size consisted of 369 patients
with a history of military combat exposure scheduled for elective surgery under general
anesthesia. Baseline anxiety was evaluated using the State-Trait Anxiety inventory. Patients
deemed to have a low level of anxiety were assigned to the observational arm (n = 215), and those
with high levels of anxiety were assigned to the experimental arm (n = 153). Subjects with high
levels of anxiety were further randomized to either receive dexmedetomidine infusion or placebo.
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Patients were then assessed for signs of emergence delirium using the Pediatric Anesthesia
Emergence Delirium Scale (PAED).
PAED among those randomized to dexmedetomidine (median 7, interquartile interval
(IQI) 5.2-9.2) tended to be less (P < .0001) than that of those randomized to control (median 12,
IQI 10-13) (Bartoszek, et al., 2021). Dexmedetomidine was found to be the most important
predictor of PAED (35% relative importance), followed by Patient Health Questionnaire (14%),
STAI-Trait (9%), and PTSD Checklist— Military Version (8%) (Bartoszek, et al., 2021).
Randomization to receipt of dexmedetomidine was associated with a 3.7-unit reduction (95% CI
2.5-4.9) in PAED (P < .001) in a linear model controlling for several variables, and the
directionality of the effect persisted upon regularization in a penalized linear model (Bartoszek, et
al., 2021). Limitations include lack of standardization among anesthetic technique and surgical
procedures, lack of assessment of interrater reliability for PAED scoring, and the possible
introduction of bias related to the hemodynamic changes that may coincide with
dexmedetomidine administration. Despite this specific sample in addition to study limitations, it
can be surmised that dexmedetomidine may be beneficial to treat ED regardless of etiology and
should be considered for incorporation into anesthetic protocol.
Nguyen et al. (2016) describes two case reports of ED after general anesthesia associated
with PTSD. The first case presented a 58-year-old male who underwent an open reduction
internal fixation of right distal radius fracture with a history of PTSD and "wild wake-ups" upon
emergence from anesthesia. This patient had an uneventful, conventional induction and
maintenance of anesthesia, but displayed extreme agitation and restlessness upon emergence, and
an apparent flashback of an event he experienced in combat. The second case presented a 63year-old male with a similar psychiatric history in addition to "wild wake-ups", who underwent
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carpal tunnel release and lipoma excision. The second case received verbal coaching by staff and
a 25 mcg dexmedetomidine bolus preoperatively, in addition to a subsequent infusion of 75 mcgs
over thirty minutes prior to the conclusion of surgery. Additionally, the surgeon injected local
anesthetic while closing the wound for supplemental analgesia. The patient emerged from
anesthesia in a calm manner without evidence of ED. Based on these case reports, Nguyen et al.,
(2016) suggest the use of both pharmacologic and nonpharmacologic interventions to help
prevent ED in this patient population.
Using an observational case study design by Gentili et al. (2017) described ED that
occurred in the PACU among three different patients, none of which were veterans, nor offered a
history of a psychiatric diagnosis. All patients were scheduled for elective surgery under general
anesthesia and had a routine pre-operative assessment. The first patient was a retired aircraft
mechanic who experienced a hard landing twenty years prior. The second patient had
experienced prolonged paralysis from a previous anesthetic. The last patient was the victim of an
assault five years prior.
According to Gentili, at al. (2017), all patients had a general anesthetic using sevoflurane,
propofol, and remifentanil. No patients exhibited respiratory failure, metabolic derangements, or
major pain in the PACU. The first patient's ED symptoms included the apparent conversing in
connection with a hard landing. The second patient's symptoms included the mimicking of
choking, and the third patient was screaming and mimicking an assault. An interview was
performed 24 hours after the incident. None of the patients had any recollection of the delirium,
and all patients expressed a history of PTSD.
Gentili et al. (2017) mentions the interactions between anesthetic drugs and gammaanimobutyric acid (GABA) receptors, and the possible relationship between these interactions and
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anxiety disorders. Neuro-imaging studies support the theory that PTSD is characterized by
exaggerated amygdala responses and deficient frontal cortical and hippocampal function.
Anesthetic drugs may interact with brain connectivity and disrupt control of cortical functions.
According to Gentili et al. (2017) volatile agents should be avoided in these patients, and the
PACU should be as minimally stimulating as possible. They concluded that larger cohort studies
are needed to assess the relationship between PTSD and ED.
The case study by Shoum (2014) presents two cases of patients who had a diagnosis of
PTSD and had undergone surgical intervention. The case reports offered support for the need to
strongly consider a history of PTSD as a risk factor for ED in patients undergoing surgery. The
first patient did not divulge his history of PTSD, and ED upon emergence. The second patient,
who had a history of sexual assault, forewarned the anesthesiologist that she woke up “kicking
and punching” from a previous anesthesia experience. This allowed the anesthesiologist to modify
the anesthetic plan, resulting in a smooth emergence with no apparent delirium.
The case study analysis by Shoum (2014) explained that a complete psychiatric history
prior to surgery will help to prepare and eliminate any incidence of ED postoperatively. This
delirium can lead to extremity injuries, hemorrhage, and traumatic removal of lines and tubes.
Shoum (2014) emphasizes that PTSD was first associated with military veterans, and it was not
until 1995 that the National Comorbidity Survey found that 50% of adults would experience a
traumatic life event and be left with PTSD symptoms.
Overall, Shoum (2014) stressed that the best prevention for ED in patients with a history
of PTSD is to identify these patients prior to undergoing anesthesia and perform a detailed
psychological history to modify the anesthetic plan accordingly. Although one could argue that
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case studies do not produce the highest quality evidence, there is no denying the association
between PTSD and ED.
Lepouse et al. (2006) attempted to determine risk factors and frequency of ED in adults
after general anesthesia. This was a prospective descriptive study, consisting of 1359 patients.
The Riker sedation scale was used to assess level of agitation in the sample. Patients with
preoperative anxiety or who used antidepressants, neuroleptics, or benzodiazepines were
excluded. Groups were analyzed and defined depending on whether agitation occurred or not.
The study by Lepouse et al. (2006) showed that 4.7 % of patients (sixty-four) developed
delirium in the PACU. Preoperative anxiety was not found to be a risk factor. Lepouse et al.
(2006) concluded that preoperative benzodiazepines, breast and abdominal surgery, and surgery
of long duration are risk factors for ED. Data was recorded by PACU nurses, and although they
were blinded to the study's objectives, they were permitted to refer to the preoperative assessment
of the patients, which may have been a source of bias. Implications for practice related to this
study include noting the type and duration of the anticipated surgery, and possibly avoiding the
use of preoperative benzodiazepines for anxiolysis.
Wheat et al. (2018) acknowledged the importance of identification of risk factors for ED,
and the need for development of a screening tool. Wheat et al. (2018) implemented a quality
improvement project aimed at the development and evaluation of a screening tool based on
known evidence of risk factors for ED. One hundred adult charts were reviewed before
implementation of the project questionnaire and used to confirm pre-implementation screening
rates. In addition, post-implementation, prospective data was collected to assess the clinical
utility of the tool.
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Wheat et al. (2018) found that the use of screening tool significantly increased the
preoperative identification of patients at risk for ED from 5% to 21-22%. These findings suggest
that a focused tool to identify ED risk factors has the ability to increase actual identification of
these patients preoperatively in order for anesthetic techniques to be modified accordingly. The
screening tool consisted of 13 questions; four of which were directly related to experiences of
military personnel. However, there is no mention of sources of other trauma exposure, such as
natural disaster involvement, sexual or physical abuse, or witnessing severe injuries or death
outside of a combat zone that would hint at the possibility of covert PTSD. Although this
questionnaire lacks some key components of a thorough ED risk assessment, it supports the idea
that a screening tool will increase the identification of patients at risk.
Wolff et al. (2018) aimed to analyze the association between psychiatric comorbidities and
hospital cost per inpatient episode. The dataset included all 338,162 inpatient episodes
consecutively discharged between 2011 and 2014 at a German university hospital using a
retrospective case-control design. Resource use data was obtained from the department of
management and was used to calculate episode-specific costs according to the general guidelines
for unit costing for the German Institute for Hospital Reimbursement.
Wolff et al. (2018) used descriptive statistics to show that patients with at least one
psychiatric secondary diagnosis had higher mean costs, a longer length of stay, and more somatic
comorbidities than the eligible controls. Psychiatric comorbidities were associated with a 40%
increase in hospital costs per episode, and only a 28% increase in reimbursement per episode.
Possible limitations or weaknesses of this study include the possibility that psychiatric comorbidity detection might be a result rather than a cause of length of stay. Implications for
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practice include remaining vigilant in preoperative assessments of patients and screening for
psychiatric comorbidities in order to aid in cost containment.
A systematic review and meta-analysis by Wolff et al. (2018) examined how medical and
psychiatric comorbidities relate to health and economic outcomes, specifically, unanticipated
healthcare costs. Wolff et al. (2018) examined medical patients with psychiatric comorbidities
against control subjects who were medical patients without psychiatric disorders. The findings of
this analysis resulted in 52 studies that showed that the presence of a medical and psychiatric
comorbidity resulted in increased loss of consciousness, higher medical costs, and more rehospitalizations. Inclusion criteria for this search were studies that examined the effect of having
either a medical or psychiatric disorder and being an inpatient of a hospital and at least 18 years of
age. The studies also had to measure the length of hospitalization, the measure of the level of
consciousness, total medical costs, and any reports of rehospitalization.
Limitations to the analysis by Wolff et al. (2018) related to studies that examined medical
costs and the variation in sampling and reporting those costs. Some studies resulted in the impact
of total costs for the complete hospitalization, while other studies only resulted in the inpatient
costs.
Overall, the systematic literature review by Wolff et al. (2018) found a strong relationship
between patients with both medical and psychiatric comorbidities and the number of rehospitalizations and medical costs. The results demonstrated that the medical costs for medical
and psychiatric inpatients are between $2,200-$2,600 higher than patients without a psychiatric
comorbidity.
Jansen et al. (2018) aimed to examine the extent to which medical-psychiatric
comorbidities relate to health-economic outcomes. A systematic review was performed and
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included peer-reviewed empirical studies, up to August 2016. Examined population included
inpatients with psychiatric comorbidities; the controls consisted of inpatients without a psychiatric
diagnosis. Literature review ultimately produced 52 relevant studies.
The review by Jansen et al. (2018) showed that psychiatric comorbidity was related to
increased length of stay, higher medical costs, and more re-hospitalizations. Limitations of the
study include heterogeneity and poor quality related to risk bias. Despite these limitations, the
relationship between psychiatric disorders and higher healthcare costs cannot be ignored.
The purpose of the study by Von der Warth et al. (2020) was to examine the correlation
between PTSD and increased healthcare costs using a retrospective, case-control design.
Sample included 219 patients with PTSD, and 34,229 control subjects. Data collection was
elicited from the hospital's management department using a bottom-up micro costing approach.
Cost categories included physician and nursing costs, material costs, and infrastructure costs.
The study by Von der Warth et al. (2020) found that PTSD was associated with additional
hospital costs with limited reimbursement, indicating that costs accrued related to PTSD
comorbidity were not fully reimbursed. Limitations of the study include the possibility of
including undetected PTSD in the control group due to coding practices. It is also possible that
the data used may not have contained information regarding possible co-founders, specifically,
information relating to previous treatments and diagnosis. Nevertheless, implications for practice
related to the results of this study may include screening patients more routinely for the presence
of PTSD.
Theoretical Literature
Moran (2020) acknowledged the challenges that anesthetists face when a patient with a
PTSD history presents for surgery. The purpose of this research was to create an evidence-based
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multimodal enhanced recovery after surgery (ERAS) pathway for patients with PTSD. A
literature search was performed to identify assessment techniques and interventions that may be
beneficial to the PTSD patient.
The literature search by Moran (2020) suggested that identification and preparation of
these patients was of critical importance, however, there is a lack of current practice guidelines in
this area. Implications for current practice include recognizing the critical importance of
preoperative stress reduction and patient optimization (Moran, 2020).
Porter (2019) discussed the possible benefits of ketamine use in psychiatric disorders.
Porter acknowledges the reluctance of anesthesia providers to use ketamine in patients with a
psychiatric history due to some of its potential dysphoric side effects, such as ED, hallucinations,
and nightmares. However, Porter says that avoiding ketamine in these patients may actually be a
disservice, as there are prospective, randomized control trials that support the use of ketamine use
in patients with PTSD, among other psychiatric disorders. In patients with chronic PTSD,
ketamine has been shown to be an effective treatment option without clinically significant
dissociative symptoms. Although our focus is not solely on PTSD treatment, these facts may
make anesthesia providers more likely to reach for ketamine as an adjunct anesthetic in this
patient population with less of a concern for dysphoria.
Luckowski (2019) spoke to the safety issue related to ED in the PACU. Luckowski states
that the incidence of ED increases to 10.5% in patients over the age of 70. In addition, certain
behaviors preoperatively such as hyperarousal, nervousness, sensitivity to noises, and unusual
preoccupation with surroundings may suggest predisposal to ED.
According to Luckowski (2019), risk factors include volatile anesthetics, increased
postoperative pain, intra-abdominal or breast procedures, longer surgical duration, male gender,
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age extremes, anxiety, history of trauma, and military members with PTSD. A calm demeanor,
soothing voice, and active listening should also be employed while caring for these patients
during emergence and throughout the PACU stay. These risk factors may be taken into
consideration for incorporation into a best practice anesthetic protocol.
Hintzche (2018) reiterated the lack of research to support anesthetic best practices in
patients with PTSD. She described emerging evidence related to utilization of subanesthetic
doses of a ketamine to decrease the incidence of ED in this patient population. Ketamine binds to
the N-methyl-D-aspartate (NMDA) receptor and inhibits receptor activation by glutamate, the
most abundant excitatory neurotransmitter in the central nervous system.
Hintzche (2018) found that alterations in glutaminergic neurotransmission have been
implicated in both, PTSD and ED. Both disorders are provoked by stress, and the
neurotransmission of glutamate is increased during the stress response. Additionally, high levels
of glutamate alter several areas of the brain responsible for excitation, fear, and stress behaviors,
specifically, the amygdala, the hippocampus, and the medial prefrontal cortex. NMDA receptors
are also abundant in these areas. Based on the relationship between glutamate and the stress
response, it can be hypothesized that ketamine has the potential to decrease ED in patients with
PTSD. Ketamine also may serve as an adjunct anesthetic to help prevent ED.
Lovestrand, et al. (2017) discussed the manifestations of PTSD in patients who exhibit ED
in the perioperative setting. Lovestrand, et al. (2017) emphasized that ED is not only limited to
military personnel and stated that recent evidence demonstrated similar manifestations of ED in
individuals with PTSD who were not a part of the veteran population. It is also emphasized that
management of patients with PTSD who exhibit ED requires a multidisciplinary approach and
guidance from psychology, nursing, and anesthesia providers. The preoperative identification of
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these patients allows the team to plan appropriate interventions to reduce the risk of ED post
operatively. This article also stated the importance of medication reconciliation to provide
information regarding psychotropic drugs a patient may be taking that have the potential to
interact with anesthetic agents and cause ED.
Lovestrand, et al. (2017) offers recommendations for management of ED such as the use
of dexmedetomidine or ketamine intraoperatively, and to avoid the use of benzodiazepines to
alleviate patient confusion and combativeness during emergence. The reduction in sympathetic
outflow caused by administration of dexmedetomidine may help mitigate the fight or flight
response associated with ED. It is also suggested that ketamine may alleviate the fear and stress
response by mechanisms that are not yet clear. Additionally, ketamine and dexmedetomidine
have analgesic properties, which may be another factor by which they help mitigate ED. The use
of benzodiazepines is thought to be less efficacious and may even increase the risk of ED in this
setting due to the hypothesis that patients with PTSD have a decrease in benzodiazepine binding
sites on GABA receptors. Lovestrand et al. (2017) also mention the possible benefit of droperidol
and promethazine use based on anecdotal reports from military CRNAs. This article also
explained the importance of PACU nurses having the ability to understand and identify ED. This
understanding would help to alleviate symptoms of ED by providing a quiet post-operative
environment with limited environmental triggers.
Messner (2016) describes a case report of a 36-year-old male scheduled for spinal surgery
with a confirmed diagnosis of PTSD who was currently taking medications such as clonazepam,
alprazolam, and sertraline. Messner (2016) stated that this particular patient was experiencing
anxiety preoperatively and received 2 mg of midazolam preoperatively, as well as sevoflurane
throughout the case. Upon emergence, the patient attempted to punch anesthesia personnel. After
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some redirection and reorientation, the patient was transferred to the PACU without subsequent
confusion.
Messner (2016) stated that signs of ED start with anesthesia emergence and can continue
until before PACU discharge. These behaviors include thrashing, pulling at equipment and
monitors, yelling, biting, and punching. Potential interventions to reduce ED include early
identification of at-risk patients, environmental changes, alternative anesthetic approaches, and
accounting for patients' current list of at home medications. Messner (2016) also identified the use
of ketamine, dexmedetomidine, and clonidine intraoperatively as a multimodal approach to
reduce the incidence of ED. A combination of one or all of these medications used
intraoperatively can provide adequate sedation and pain relief to reduce the risk of ED
postoperatively.
Lovestrand, et al. (2021) developed an interprofessional and interinstitutional simulation
exercise to unify the peri anesthesia teams’ interventions based on recommended practices for
patients who have PTSD and are exhibiting ED. The simulation was tested at both an Army
community hospital and a Veterans Affairs hospital. The staff rotated through three simulation
experiences in both the preoperative holding and operating suites. The simulation consisted of
three phases: the identification of predisposing risk factors for ED, the importance of discussing
the potential for ED in the operating room (OR) briefing, and the appropriate
interventions/medications to use if ED occurs in the PACU. A pre and posttest was performed to
analyze the simulation content. Both groups agreed that the exercise improved communication
between team members and identified each other’s roles in handling ED.
The purpose of the article by Wofford et al. (2012) was to provide an educational narrative
to describe the incidence, prevalence, etiology, and treatment of PTSD in patients undergoing
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surgery. The authors described the risk factors and co-morbidities that patients with PTSD may
experience, and further describe the approach anesthetists can take to provide care for this subset
of patients. There are currently no established perioperative guidelines for providing care for
patients with PTSD. A diagnosis of PTSD may have been made by a clinical month or even years
before a patient undergoes surgery, and the severity of their diagnosis may have changed.
Patients with PTSD who are undergoing surgery often experience high levels of anxiety, along
with additional comorbidities, substance abuse disorders, and concurrent use of psychiatric
medications. According to Wofford et al. (2012), approximately 6.8% of people in the United
States will be diagnosed with PTSD in their lifetime. Patients with a preoperative diagnosis of
PTSD have a greater prevalence of developing risk factors such as cardiovascular disorders,
depression, substance abuse, and cognitive disorders. Patients diagnosed with PTSD often have a
preoperative cognitive dysfunction and are therefore at a greater risk of cognitive decline after
surgery.
Due to these factors, Wofford et al. (2012) stated that if a patient has a diagnosis of PTSD
or has experienced a traumatic event that may trigger PTSD symptoms, it is important to focus the
anesthetic plan on managing and preventing the safety risks that are associated. Commonly
prescribed PTSD medications such as selective serotonin reuptake inhibitors (SSRIs), selective
norepinephrine reuptake inhibitors (SNRIs), monoamine oxidase inhibitors (MAOIs), and
tricyclic antidepressants (TCA) have the potential to interact with commonly administered
anesthetics and can elicit detrimental psychoactive effects postoperatively.
Anticipating complications that may arise in patients with PTSD, it is important for the
anesthetist and operating room staff to develop a rapport with the patient and establish a safe
environment. Loud and unexpected noises should be minimized, as well as unnecessary
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movements. During a preoperative assessment, the anesthetist should ask about potential triggers
and make efforts to avoid exposure to these situations (Wofford, et al., 2012). Although the
studies identified in Wofford et al. (2012) account for the prevalence of PTSD among
participants, they are limited by the fact that a mere diagnosis of PTSD does not account for the
severity of the PTSD prior to surgical intervention.
Summary
Through an exhaustive literature review, an abundance of authors have identified the
importance of understanding ED in the adult population, and the lack of routine use of an
evidence-based assessment tool and anesthetic protocol. This gap in research emphasizes the need
for routine pre-operative assessment for PTSD risk, in addition to utilizing evidence-based
anesthetic techniques to reduce safety risks in this subset of patients.
The research by Wofford, Hertzberg, and Vacchiano (2012), and Lovestrand, et al. (2017)
shows congruence between the general conclusion that there is an overall lack of agreement on
the definition of ED, a valid assessment tool, a differential diagnosis, and methods aimed at
prevention and treatment.
Lovestrand, et al. (2017) found that many preoperative patients had preexisting
mental health issues such as anxiety, depression, and PTSD that were unidentified in the
preoperative assessment, and possibly contributed to the incidence of ED. Lovestrand, et
al. (2017) and Wofford, Hertzberg, and Vacchiano (2012) also discovered that there was
an overall lack of an adult specific ED assessment tool that considers the clinical
comorbidities of patients and could lead to more precise strategies for prevention of ED.
Research by Jansen et al. (2018), von der Warth et al. (2020), and Wolff et al. (2018)
supports an association between comorbid psychiatric conditions, higher healthcare costs,
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decreased reimbursement, and increased resource utilization. This is especially problematic in the
ambulatory surgery setting where efficient patient turnover is a high priority.
There is an abundance of literature related to ED and PTSD in the veteran
population. The case studies by Gentili et al. (2017) and Shoum (2014) describe reports of
ED in civilian patients with PTSD. These cases suggest that PTSD, regardless of etiology,
contributes to ED. Lovestrand et al. (2017) acknowledges the understated prevalence of
PTSD in civilians, and the need for clinicians to be vigilant during the preoperative
interview in order to provide an optimal anesthetic. The dearth of research that exists
regarding the non-veteran population indicates an obvious, immense gap in the literature,
and that anesthesia providers are less likely to suspect a PTSD history in this population.
The most common themes identified from the majority of the research include,
identifying patients at risk for ED preoperatively, avoiding benzodiazepines, considering a
total intravenous anesthetic, considering the use of ketamine and dexmedetomidine as
anesthetic adjuncts in addition to rescue therapy, managing pain effectively, verbal
coaching with a calm voice, and quiet environment upon emergence.
Although the variables, designs, and methods of the studies found in our literature
search may vary, one common theme was blatant: a best practice anesthetic protocol is
needed. The safety risks associated with unidentified PTSD and the risk of subsequent ED
cannot be disregarded.

Theoretical Framework
Neuman’s systems theory reflects the nature of human beings and how they react with the
environment (Neuman & Fawcett, 2011). Within this theory, the human being is a total person
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that is characterized by five variables: psychological, physiological, socio-cultural, spiritual, and
developmental (Neuman & Fawcett, 2011). These variables demonstrate that each human is
unique, and each variable must be stable for human equilibrium to be reached. The primary aim of
Neuman’s systems theory is to maintain stability of these human factors in order to reduce patient
stress, and to identify both the patients and caregivers’ perceptions an effort to recognize stressors
early and treat them appropriately. ED can be more common in patients with psychological
stressors such as PTSD, history of abuse, or illness or injury. Hospitalizations can often produce
fear in individuals which can then be translated to psychological or physiological stress. Through
the Neuman’s systems theory framework, patients who already cope with psychological or
physiological stressors may be at a higher risk to experience ED with the added stress from
surgery. It is vital to maintain a constant equilibrium of variables for all high-risk patients to
reduce stress and minimize the risk of ED.
Methods
Design
The design of this doctoral project is focused on quality improvement and aimed at
bringing practical, evidence-based changes to the anesthetic management of patients during the
perioperative process. Our main project goal is to develop an anesthetic protocol to improve the
perioperative assessment and management of patients with PTSD or possible PTSD in order to
mitigate the risk of ED.
Directed content analysis (Hseish & Shannon, 2005) will assist in gaining a thorough
understanding of this phenomenon as it exists currently. Refer to Appendix E for program
planning matrix, logic model matrix, and project timeline.
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Sample & Setting
The sample for this doctoral project included an exhaustive review of the literature to
identify key risk factors for PTSD and subsequent ED likelihood for content analysis. In addition,
the sample for this doctoral project also includes expert reviewers involved in direct patient care
during the perioperative period. After thorough brainstorming regarding the selection of
appropriate staff, an expert panel of both CRNAs and anesthesiologists who routinely assess,
monitor, and treat the psychological state of patients in the perioperative setting was chosen. The
expert panel consisted of a total of fourteen CRNAs and anesthesiologists from three different
clinical sites affiliated with Frank J. Tornetta School of Anesthesia. The sample also includes the
literature that will be used for content analysis. See the narrative review discussion and appendix
for systematized review tables.
Ethical Considerations
This quality improvement project has been reviewed by the Institutional Review Board
Chair of Einstein Medical Center Montgomery and deemed exempt as it does not meet criteria for
human subject’s research. All information from expert reviewers will remain anonymous. See
Appendix H.
Instrument
There are two instruments for this doctoral project. The first instrument included the
directed content analysis based on the literature review that was utilized to develop the protocol
(Hseih & Shannon, 2005). The second instrument is the rating scale that has been developed
using the content analysis and distributed to expert reviewers in order for them to rate potential
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items in the protocol based on relevance. Refer to Appendix for content analysis table and expert
reviewer rating scale.
Procedures and Data Collection
The first part of the data collection process included selecting and appraising literature to
be used in the content analysis. Secondly, a 4-point rating scale (Lynn, 1986) was developed
based on the content analysis through Qualtrics. The rating scale consisted of 11 items that were
derived from the content analysis. Two demographic questions were added to identify years of
experience as well as job title. Additionally, a comment box for each question was available for
qualitative input from the reviewers. The Qualtrics scale was electronically distributed to a panel
of expert reviewers via email. Expert reviewers consisted of practicing CRNAs and
anesthesiologists from three separate clinical affiliate sites. A time frame of three weeks was
allotted for completion of the rating scale. A reminder e-mail was sent one week prior to closing
the survey in an attempt to increase panel responsiveness.

Data Analysis Plan
Results
Surveys were sent to 31 anesthesia providers that collectively consisted of
Certified Registered Nurse Anesthetists and Physician Anesthesiologists at three different
medical centers in the Philadelphia and South Jersey area. 15 responses were recorded, 2
responses from Physician Anesthesiologists and 12 responses from Certified Registered
Nurse Anesthetists. One response was immediately thrown out due to the expert failing to
complete the responses. Out of the 14 remaining responses, 2 experts failed to answer all
survey questions, therefore expert validity on two questions was modified and CVI results
on those questions were calculated based on 12 responses instead of 14. Content validity
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was assessed utilizing the approach described by Polit & Beck (2017) and Lynn (1986).
Appropriate adjustments were made to account for the experts who left some questions
blank. We calculated a content validity index (I-CVI) and a scale content validity index
(S-CVI). The total number of items given a rating of 3 or 4 were divided by the total
number of experts to yield the I-CVI. The S-CVI was determined by totaling the I-CVIs
and dividing by the number of items. I-CVI less than 0.78 were to be revised or
discarded. Four out of 11 items in the survey had scores consistent with values deemed to
ensure content validity. We repeated the I-CVI and S-CVI to exclude respondents who
consistently ranked all items highly without significant changes in results. Qualitative
comments were very few and did not offer insight into how to make items more relevant.
Limitations
Limitations of this quality improvement project include lack of equal
representation of anesthesiologists (2) and CRNAs (12). Since the expert panel only
consisted of providers from three hospitals, these results may not be generalizable to a
more diverse sample. Another limitation is the small sample size of only fourteen
experts. Additionally, it is possible that more seasoned anesthesia providers are not
familiar with newer drugs like dexmedetomidine and are therefore less likely to utilize it
during an anesthetic.

Discussion
Our exhaustive literature review demonstrated several common themes suggesting
optimal anesthetic management of patients with PTSD to prevent ED. Because of the
strong evidence, we expected that the majority of our possible protocol items would be
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considered highly relevant by our expert panel. However, despite the evidence that certain
factors contribute to the occurrence of ED, the results from the expert panel did not reflect
the translation of this into their current practice.
Screening for PTSD, intra-operative dexmedetomidine use, noxious stimuli, and
PACU resource utilization were items with scores of 0.78 or higher. History of PTSD,
ketamine use, benzodiazepine use, volatile agent use, length of surgical procedure,
procedure type, and post-operative dexmedetomidine use did not have an I-CVI 0.78 or
greater. We believe that these results are not related to irrelevance of protocol items, but
instead, are suggestive of a significant knowledge gap. Based on these results, it is clear
that many anesthesia providers may lack the knowledge relating to current best practices
for perioperative management of patients with PTSD. This knowledge gap is further
emphasized by the survey comments that were provided by the expert panel. On the
question regarding ketamine administration and its contribution to ED, 1 out of 14 experts
commented that ED depended on the dose of ketamine administered and if the ketamine
was administered with midazolam. According to our research, administration of
midazolam contributes to ED, which suggests a knowledge deficit in this particular
expert’s response. Other comments stated that experts haven’t experienced patients with
ED during longer surgical procedures or in breast or abdominal procedures, despite our
literature search suggesting otherwise. Due to these results, we can hypothesize that the
content validity scores for the majority of items is a result of a knowledge deficit that
anesthesia providers have in this area due to the evidence that was used to develop the
items in the survey. As such, we chose to develop our protocol based on the supportive
literature rather than the feedback from the panel.
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Our analysis of this data suggests that there is a great deal of work to be done as
far as educating anesthesia providers regarding the perioperative management of patients
with PTSD, or possible PTSD. It is evident from the literature that ED may be mitigated
by using certain anesthetic techniques. We plan to disseminate our work in the form of an
educational presentation via zoom to two other DNP cohorts, FJTSA classes of 2023 and
2024. We believe that educating anesthesia providers on this subject while they are early
in their anesthesia education will help shape their practice to include attention to this very
important issue. We hope that our work will bring the long, overdue awareness to this
topic, and that our protocol may serve as a resource for anesthesia providers looking to
enhance their anesthetic management in this patient population.
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Appendix A
Table 1 - Search Process and Review of Literature
N
Database

Cochrane
Library

Total
Articles

Articles
Remaini
ng After
Title
Review

Articles
Remaining
After
Abstract
Review

Articles
Retriev
ed and
Examin
ed

Articles that
fit Inclusion
Criteria

0

0

0

0

0

Joanna Briggs 0
Institute EBP
Database

0

0

0

0

CINAHL

3

3

3

3

3

Medline

6

0

0

0

0

PubMed

9

4

4

4

4

HAPI

0

0

0

0

0

TRIP

0

0

0

0

0

ProQuest
Dissertation
s & Theses
Global

1

0

0

0

0

Summon

55

7

5

5

5

Psychiatry
online

31

0

0

0

0

Psychinfo

4

3

2

2

1

Google
Scholar

249

11

9

9

5
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Appendix B
Table 2- Literature Review and Appraisal

Database #
Article First
Author, Year
(full citation in
References)

Psycinfo
GentiliM. E.,
Gnaho, A., &
Musellec, H.
(2017).
Postoperative
agitation on
emergence of
general
anesthesia
revealing former
posttraumatic
stress disorder.
Revue
neurologique,
173(3), 172-173.

Pubmed
Read, M.D.,
Maani, C.V., &
Blackwell, S.
(2017).
Dexmedetomidi
ne as a rescue
therapy for
emergence
delirium in
adults: a case
series. A & A
case reports,
9(1), 20-23.

Purpose of Study
Major Variables
(IV, DV) or
Phenomenon

IV: Presence of
PTSD DV:
Emergence
delirium

Theory
or
Conceptual
Framework

Design

Measurement
Major
Variables
(Instrument)

Data Analysis
(Name of
Statistics,
descriptive,
Inferential and
Results)

Findings

Case
Study

Post-anesthetic
interview

Retrospective
review of
symptoms upon
emergence from
anesthesia.
Results showed
that each patient
with selfreported PTSD
experienced
delirium in the
postoperative
period.

Volatile agents should Level V B
be avoided; PACU
should be as minimally
stimulating as
possible; larger cohort
studies are needed to
assess the relationship
between PTSD and
emergence delirium.

Case
report

Use of
dexmedetomidine may
prevent ED symptoms

Evidence
Level of
Research &
Quality Johns
Hopkins
Nursing
EvidenceBased Practice

Level V B
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Pubmed
Bartoszek, M.,
McGuire, J. M.,
Wilson, J. T.,
Sorensen, J.S.,
Vice, T. F., &
Hudson, A.J.
(2021). The
Effectiveness of
Dexmedetomidi
ne as a
Prophylactic
Treatment for
Emergence
Delirium among
Combat
Veterans with
High

Nguyen, S., Pak,
M., Paoli, D., &
Neff, D. F.
(2016).
Emergence
Delirium with
post-traumatic
stress disorder
among military
veterans.
Cureus, 8(12).
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To determine if
dexmedetomidine
is an effective
prophylactic
treatment for ED
for combat
veterans that
present to surgery
with high anxiety.

Multicenter,
prospecti
ve
observati
onal,
doubleblind,
randomi
zed,
placebocontrolle
d trial

Pre anesthetic
questionnaires
and post
anesthesia
PAED scale

Descriptive
statistics/
Inferential
analysis

A study of 130 combat
veterans revealed an
overall incidence of
ED to be
20%. intraoperative
administration of
dexmedetomidine
reduced the incidence
of ED in this high-risk
population. In all
analyses,
dexmedetomidine
infusion emerged as
protective and the
most important
variable in the
outcome of ED

Level II B

To evaluate the
prevalence of ED
among military
veterans
diagnosed with
PTSD

Case
study

Post anesthesia
interview of
participants

Retrospective
review of
symptoms

The clinical
Level V B
presentations
demonstrate the nature
of ED in military
veterans with PTSD.
Studies indicate the
most common risk
factors for ED after
surgery are
benzodiazepine use in
the preoperative period
and unmanaged
postoperative pain.
The benefits of using
dexmedetomidine in
both cases offered a
lower chance of
having postoperative
delirium, compared to
those who received
propofol or
midazolam.
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Hintzsche, K.
(2018).
SubanestheticDose Ketamine
to Decrease
Emergence
Delirium in the
Surgical Patient
with
Posttraumatic
Stress Disorder.
AANA journal,
86(3).

To assess the use
of subanesthetic
dose-ketamine
perioperatively to
combat
emergence
delirium

Data
compilat
ion

Summon

Develop a
standardized
differential of
similarly
presenting
phenomena to
assist clinicians
in determining
appropriate
interventions for
patients who
appear to have
emergence
delirium

Delphi
Survey
study,
literature
review

Greiner, S.
(2019).
Clarifying the
Confusion of
Adult
Emergence
Delirium.
AANA Journal,
87(3).

Literature
review and
expert clinical
recommendatio
ns

Descriptive
Statistics
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A hyper glutamatergic
state has been
suggested to play a
role in the
pathophysiology of
both ED and PTSD
suggesting a potential
for pharmacologic
management with
subanesthetic-dose
ketamine.

Level V A

The Pediatric
Anesthesia Emergence
Delirium scale is
supported in both the
literature review and
the Delphi and may be
used until there is a
valid adult tool.

Level V A
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Summon
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To alleviate
emergence
Moran, W. F.
delirium and
(2020).
mitigate
comorbidity
Enhanced
perioperatively in
Recovery
the PTSD patient.
Pathway
Development for The aim was to
the Patient with develop an
Posttraumatic
evidence based,
disorder specific
Stress Disorder
ERAS pathway
(Doctoral
for patients
dissertation,
diagnosed with or
Webster
suspected PTSD
University) .

Qualitati Protocol/
ve
Pathway
Nonexpe Development
rimental
study

Optimization of
patients is critical.
Prehospital phase is
focused on
information gathering
and preparation.
Preoperative efforts
must be focused on
stress reduction.
Intraoperative efforts
must be preemptive
and precautionary;
emergence should be a
priority.

Level V B

Summon

Narrativ
e review

Research on
postoperative
traumatic stress,
including PTSD, is in
its infancy. Current
evidence shows
elevated incidence
rates of postoperative
traumatic stress, which
can worsen overall
physical and mental
health outcomes.
Future research on
assessment,
prevention, and
treatment is warranted.

Level V B

El-Gabalawy,
R., Sommer, J.,
L. Pietrzak, R.,
Edmondson, D.,
Sareen, J.,
Avidan, M.S., &
Jacobsohn, E.
(2019) Posttraumatic stress
in the
postoperative
period: current
status and future
directions.
Canadian
Journal of
Anesthesia/Jour
nal canadien
d’anesthesia,
66(11), 13851395.

Summarizes the
current literature
on postoperative
traumatic stress,
namely posttraumatic stress
disorder (PTSD),
including
defining features,
epidemiology,
identification of
patient and
perioperative risk
factors,
assessment tools,
intervention
recommendations
, and future
directions.

Literature
review
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Summon
Messner, B.,
B.S.N. (2016).
Anesthetic
management of
a veteran with a
history of
emergence
delirium. The
International
Student Journal
of Nurse
Anesthesia, 15(1
), 29-32.
Retrieved from
https://dbproxy.l
asalle.edu:443/lo
gin?url=https://
www-proquestcom.dbproxy.las
alle.edu/scholarl
yjournals/anesthet
ic-managementveteran-withhistory/docview/
2300116555/se2?accountid=11
999

Emergence
delirium (ED)
following general
anesthesia in
recent combat
veterans became
a point of concern
among military
anesthesia
practitioners.
Research
suggests a 20%
incidence of
emergence
delirium in
combat veterans
compared to 5%
in the general
adult population.
Hospitals are
requiring all
anesthesia
professionals to
be informed and
prepared.

Case
report

Post anesthetic
interview

Retrospective
review of
symptoms

A male with a history
of combativeness
during general
anesthesia emergence
presented to a nonmilitary hospital for a
surgery. The patient
verbalized a feeling of
anxiety in the preoperative holding area
and received
midazolam 2 mg
intravenously (IV). He
confirmed
documentation of
multiple combative
episodes upon
anesthesia emergence.
These episodes
resulted in injuries to
the operating room
staff.
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Level V B
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CINAHL
Lovestrand D,
Lovestrand S,
Beaumont DM,
Yost JG.
Management of
Emergence
Delirium in
Adult PTSD
Patients:
Recommendatio
ns for Practice. J
Perianesth Nurs.
2017
Aug;32(4):35 6366. doi:
10.1016/
j.jopan.2015.1
1.011. Epub
2017 Jan 6.
PMID:
28739068.

CINAHL
Lovestrand, D.
(2021).
Simulation
Training
Exercise to
Improve
Outcomes of
Emergence
Delirium in
Patients with
Post Traumatic
Stress Disorder.
AANA journal,
89(3).

47

To relate the
manifestations of
PTSD as
demonstrated in
patients who
exhibit ED in the
perioperative
setting. To
identify patients
at risk for ED in
the perioperative
setting, to
formulate
pharmacologic
and nonpharmacologic
measures to
incorporate into
care plans, and to
recognize
importance of a
multidisciplinary
approach

Data
compilat
ion

Conversation
with subject
matter experts

Anesthesia
management of the
patient with PTSD
exhibiting ED requires
a multidisciplinary
approach to improve
outcomes

Level V A

The evaluate the
simulation
training exercise
that creates a
collaborative
experience for
providers who
care for patients
experiencing
emergence
delirium

Data
compilat
ion

Scenario
validation
checklist

Both groups agreed the
exercise improved
communication and
identified their own
roles in handling
emergence delirium.

Level V A
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CINAHL
Umholtz, M.,
Clinyk, J.,
Wang, C., K.
Porhomayon, J.,
Pourafkari, L. &
Nader, N. D.
(2016).
Postanesthesia
emergence in
patients with
post-traumatic
stress disorder.
Journal of
clinical
anesthesia, 34,
3-10.

Google Scholar
Von der Warth,
R., Hehn, P.,
Wolff, J., &
Kaier, K.
(2020). Hospital
costs associated
with
posttraumatic
stress disorder in
somatic patients:
a retrospective
study. Health
Economics
Review, 10(1),
1-8.

48

To determine if
pre-existing
anxiety disorders
are a risk factor
for the
development of
symptoms of
panic and anxiety
postoperatively.
To examine the
frequency of ED
among veterans
diagnosed with
PTSD

Retrospe
ctive
cohort

Measured
duration of stay
in PACU and
the frequency
of hospital
admission

Multivariate
binary logistic
regression
analysis

Emergence delirium
was reported in 37
cases (2.1%) after
general anesthesia.
Fifteen (4.7%) of 317
patients with PTSD
and 22 (1.5%) of 1446
patients without
history of PTSD
demonstrated
symptoms related to
EDL in the PACU
(P=.002). Posttraumat
ic stress disorder
independently
predicted the
frequency of EDL
even after correcting
for pre-existing
depression and anxiety
disorders.

Level II B

To assess the
costs associated
with comorbid
post-traumatic
stress disorder in
a somatic hospital
and to analyze if
reimbursement
appropriately
compensated
additional costs

Retrospe
ctive
casecontrol

Inpatient’s
episodes were
analyzed if they
had a diagnosis
of posttraumatic stress
disorder. Costs
were calculated
based on
resource use
and compared
to
reimbursement.
Analyses were
adjusted for
sex, age and
somatic
comorbidities.

Descriptive
Statistics

This study extends the Level III B
knowledge of
associated health care
costs in somatic
patients with comorbid
mental disorders,
giving a first estimate
of the impact of PTSD.
PTSD was associated
with additional
hospital costs, and
reimbursement of the
rendered health care
services was
insufficient.
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Google Scholar

In the
postanesthesia
care unit
(PACU), safety
concerns include
issues
surrounding
patient
identification,
patient
visualization,
patient handoffs,
alarm fatigue,
postop analgesia,
emergence
delirium, and
flexible staffing
based on patient
acuity. This
article examines
the role of nurses
in minimizing
and preventing
safety risks in the
PACU

Narrativ
e review

Literature
review and
expert clinical
recommendatio
ns

Preoperative
identification of
Wheat II, L. L., patients at risk for
Turner, B. S.,
ED may allow
Diaz, A., &
providers to take
Maani, C.V.
steps to minimize
(2018). Military the incidence or
service members severity of ED.
and emergence
Because no
delirium
formal tool
screening: an
currently exists,
evidence-based
the purpose of
practice project. this project was
Journal of
to develop and
PeriAnesthesia
evaluate a
Nursing, 33(5),
screening tool
608-615
based on
available
evidence of ED
risk factors.

Quality
improve
ment
project
that used
a pre
impleme
ntation
and post
impleme
ntation
design

Implementation
of a
questionnaire.
Pre
implementation
screening and
post
implementation
prospective
data collection

Luckowski, A.
(2019). Safety
Priorities in the
PACU. Nursing
2021, 49(4), 6265.

Google Scholar

Descriptive
statistics
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PACU nurses should
be aware of the safety
issues that impact their
patients daily.
Collaboration with
nursing management
and anesthesia
providers about
alarms, handoffs,
acuity, emergence
delirium, staffing, and
other patient safety
risks is imperative.
Education regarding
PACU safety issues is
necessary for all staff
to ensure optimum
care for the vulnerable
patients.

Level V B

The use of this focused
screening tool
significantly increased
preoperative
identification of
patients at risk for ED
compared with the pre
implementation
preoperative screening
routine. Identification
rates for at-risk
patients rose from 5%
to 21%-22.5% using
this tool.

Level V A
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Google Scholar
Porter, S. B.
(2019).
Perioperative
ketamine for
acute analgesia
and beyond.
Romanian
journal of
anaesthesia and
intensive care,
26(1), 67.

This article
reviews: the
history of
ketamine’s
clinical use; basic
ketamine
pharmacology;
and the evidence
for the use of
perioperative
ketamine for
analgesia

Narrativ
e
review/d
ata
compilat
ion

Literature
review and
expert clinical
recommendatio
ns
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Ketamine has gained
Level V A
attention as a treatment
option for patients
with recalcitrant
psychiatric disorders.
It should be considered
for perioperative use in
patients with these
disorders based on
PRCT data. Future
research should
include patient
populations that
combine elements of
chronic pain and
psychiatric illness to
further elucidate the
ideal targets for
benefits of
perioperative ketamine
therapy.
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PC - PTSD 5 Screening Tool
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Appendix D
DNP Project Timeline
X= completed P=projected
Tasks to
Complete

Aug.- Oct20 Nov
2021 21
2021

Identify DNP
Project
Committee

x

Prepare DNP
project Proposal

x

Prepare Proposal
PowerPoint

Jan
2022

Feb
2022

March
2022

x

x

Submit Proposal
to La Salle IRB

x

Proposal Defense

x

Protocol
Development
Expert Review

April 22 May
2022

X
X

Revisions and
Edits

X

Protocol
Finalization

X

Complete DNP
Project Paper

X

Project Defense

P
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Appendix E
DNP Project Objectives
Program Goals:
Decrease the incidence of Emergence delirium in patients with a history of PTSD through a standardized
perioperative plan of care
Improve patient safety and experience during procedures requiring anesthesia
Objectives

Methods and
Techniques

Timeline

Resources

Responsible
Personnel

Outcomes

Clinical
Experts:
Dr. Betron,
Dr. Alberts

Audrianna Bustos
and Roxanne
Sambuca

Needs assessment
identified:
1. Safety issues
have been identified
in patients with
either a known or
unknown diagnosis
of PTSD and a
concurrent
experience of
emergence delirium.

Short Term Objectives
1. Perform needs
assessment

Identify the problem Spring 2021
through discussions
with anesthesia
providers (CRNAS,
anesthesiologists)
and through
personal clinical
experiences

2. Emergence
delirium poses a
significant safety
threat to both
patients and
providers.
3. A standardized
perioperative
protocol is strongly
recommended when
caring for patients
identified to have
PTSD to: A.
improve readiness
of providers to
respond to early
signs of emergence
delirium; B. to
reduce incidence of
emergence delirium.
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2. Locate and
identify
relevant
literature

Research via
Summer
databases for
2021 to Fall
2021
relevant and
scholarly articles
related to PTSD;
emergence delirium;
plan of care; safety
risks

Scholarly
databases
and
literature

Audrianna Bustos
and Roxanne
Sambuca
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The literature
review supported
the need for a
perioperative plan
of care for patients
with PTSD to
reduce the incidence
of emergence
delirium.
Please refer to the
literature review
and search strategy
section of the
proposal and table
showing search
results
There is currently
no identified
perioperative
protocol for patients
of the non-veteran
population who
have PTSD and
who are at high risk
for experiencing
emergence delirium.

Intermediate-Term Objectives
1. Appraise
evidence for
level and
quality

Literature Review

Summer
2021

Scholarly
databases;
Johns
Hopkins
EvidenceBased
Appraisal
Tool

Audrianna Bustos
and Roxanne
Sambuca

Literature review
was performed after
identifying relevant
articles. Evidence
was appraised using
the Johns Hopkins
Nursing EvidenceBased Appraisal
Tool.
Please refer to
Table II to see
identified research.

2. Perform
Content
Analysis

Directed content
analysis

Fall 2021 to Scholarly
Audrianna Bustos
Spring 2022 Literature
and Roxanne
and Clinical Sambuca
experts

See Table III for
content analysis
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3. Development
of
perioperative
plan of care
for patients
with PTSD
who are at
high risk for
experiencing
emergence
delirium

Expert consultation/ Fall 2021 to Einstein
Spring 2022 Medical
Literature analysis
Center
Montgomer
y

Audrianna Bustos
and Roxanne
Sambuca; Clinical
expert Dr. Cindy
Betron
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Perioperative plan
of care for patients
with PTSD
Identifying patients
who have a known
or underlying PTSD
diagnosis
Identification of
medications,
procedures, and
types of anesthesia
that either should be
administered or
should be avoided
in this patient
population
Development of a
perioperative
protocol to reduce
the risk of
emergence delirium

4. Expert
Review

CRNA/Anesthesiol
ogy experts will
review the plan of
care and offer
feedback

Fall 2021

Einstein
Medical
Center
Montgomer
y/ Expert
panel of
personnel

Audrianna Bustos
and Roxanne
Sambuca

Spring 2022 Einstein
Medical
Center
Montgomer
y

Audrianna Bustos
and Roxanne
Sambuca

Will present a
perioperative plan
of care and receive
feedback from
clinical experts.
Perform qualitative
and quantitative
analysis of data.

Long-Term Objectives
1. Revise
perioperative
plan of care

Likert scale
evaluation tool.
Expert panel
feedback.

Revise/refine
perioperative
protocol based on
feedback from
expert panel
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2. Clinical
testing/imple
mentation to
validate
perioperative
plan of care

Likert scale
evaluation tool.
Expert panel
feedback.

Einstein
Medical
Center
Montgomer
y

Future cohort of
SRNAs or
interdisciplinary
staff including
CRNAs and
SRNAs

Patients with PTSD
who received
anesthesia based on
the standardized
plan of care had less
incidence of
emergence delirium
than patients with
PTSD that did not
receive anesthesia
based on the
standardized
perioperative
protocol

3. Implement
perioperative
plan of care
for any patient
identified to
have PTSD
and at high
risk for ED

Likert scale
evaluation tool.
Expert panel
feedback.

Einstein
Medical
Center
Montgomer
y

Subsequent
CRNAs or
SRNAs

Improve anesthesia
safety practices and
enhance anesthesia
providers awareness
of the risk of
emergence delirium
in patients with
PTSD
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Appendix F
Expert Validity Check
Perioperative Protocol to Prevent ED in Patients with PTSD
Expert Validity Check
Please complete this brief survey to assist us in identifying the most relevant components of
anesthesia care as they relate to emergence delirium in non-military/non-veteran patients with
PTSD or undiagnosed PTSD. Using the scale provided, please rank and provide comments on
the relevancy of each item as it relates to emergence delirium prevention.

Select your profession - Certified Registered Nurse Anesthetist
Physician Anesthesiologist
Please select
your years of
clinical
experience

< 5 years

5-10 years

11-15 years 16-20 years

>20 years

Screening for
PTSD in the
preoperative
period reduces the
risk of emergence
delirium

1=
not
releva
nt

2 = somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment

Patients with
PTSD develop
emergence
delirium more
often than
patients without a
history of PTSD

1=
not
releva
nt

2=
somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment

Dexmedetomidine
(Precedex)
administration will
reduce the risk of
emergence
delirium

1=
not
releva
nt

2=
somewhat
relevant

3=
quite
releva
nt

4=
highly
relevant

Comment

Ketamine
administration
contributes to
emergence
delirium

1=
not
releva
nt

2=
somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment
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The use of
volatile
anesthetics
contributes to
emergence
delirium

1=
not
releva
nt

2 = somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment

The use of
benzodiazepines
contributes to
emergence
delirium

1=
not
releva
nt

2 = somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment

Longer surgical
procedures (<2
hours) contribute
to emergence
delirium

1=
not
releva
nt

2 = somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment

Procedure type
(breast/abdominal
surgeries)
increases the risk
of emergence
delirium

1=
not
releva
nt

2 = somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment

The administration
of
dexmedetomidine
(Precedex) in the
postoperative
period alleviates
symptoms of
emergence
delirium

1=
not
releva
nt

2 = somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment

Noxious stimuli
(excessive light,
sound, touch, etc)
in the
postoperative
period contributes
to emergence
delirium

1=
not
releva
nt

2 = somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment

Emergence
delirium increases
resource
utilization (longer
turnover time,
PACU staffing,
costs)

1=
not
releva
nt

2 = somewhat
relevant

3=
quite
releva
nt

4 = highly
relevant

Comment
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CVI Results Table
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Appendix H
Directed Content Analysis
Theme
PTSD is a risk factor
for ED

Citation(s)

Protocol Component

Luckowski (2019)
Moran (2020)
Shoum (2014)
Umholtz et al. (2016)
Wheat et al. (2018)
Wofford et al. (2012)

• Preoperative
• Identification of PTSD preoperatively
may help prevent ED
• Healthcare settings can produce fear in
vulnerable individuals which can then be
translated to psychological or
physiological stress.

Dexmedetomidine use
may reduce risk of ED

Bartoszek et al. (2021)
Lovestrand et al. (2017)
Nguyen et al. (2016)
Read et al. (2017)

• Intraoperative, postoperative
• Dexmedetomidine may be used as
prophylaxis and rescue therapy for ED
• Maintain stability of human factors in
order to reduce patient stress. Identify
both the patient's and the caregivers’
perceptions to recognize stressors early
and treat appropriately (Neuman &
Fawcett, 2011).

Non-pharmacologic
techniques

Gentili et al. (2017)
Lovestrand et al. (2017)
Luckowski (2019)
Nguyen et al. (2016)
Wofford et al. (2012)

• Preoperative, intraoperative,
postoperative
• Neuman's systems theory; reflects the
nature of human beings and how they
react with their environment
• Non-stimulating environment may be
helpful in ED prevention and
management

Procedure type and
length increases risk
• breast
• abdominal
• duration

Lepouse et al. (2006)
Luckowski (2019)

• Preoperative, intraoperative,
postoperative
• Length and location of surgery may be
considered a factor

Benzodiazepine use
increases risk for ED

Lepouse et al. (2006)
Lovestrand et al. (2017)

• Preoperative, intraoperative,
postoperative
• Hypothesis that patients with PTSD have
a decrease in benzodiazepine binding
sites on GABA receptors
• Avoid benzodiazepines in patients
deemed to be at risk for ED
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PTSD increases
healthcare costs

Jansen et al. (2018)
Von der Warth et al. (2020)
Wolff et al. (2018)

Ketamine use may
reduce risk of ED

Hintzche (2018)
Lovestrand et al. (2017)
Messner (2016)
Porter (2018)

Volatile agents may
increase risk of ED

Gentili et al. (2017)
Luckowski (2019)
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• Preoperative, intraoperative,
postoperative
• ED prevention may decrease resource
utilization
• Human being is a total person
characterized by several variables that
must be stable in order for equilibrium to
be reached (Neuman & Fawcett, 2011).
• Intraoperative
• Ketamine may be a useful anesthetic
adjunct to prevent ED

• Intraoperative
• Volatile agents interact with GABA
receptors; GABA receptors play role in
ED
• Maintenance of anesthesia with a volatile
agent increases the risk of ED
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Appendix I
Letter of Support for DNP Project
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IRB Approval Letter
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Appendix K
Perioperative Protocol

64

Perioperative Protocol to Prevent Emergence Delirium in Patients with PTSD

65

